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[range of claims] 

1 • inalinearmptorcoolingmechanismwheiealincarmotorstatorisacoiledbobbmmadeof 
issulation material having a coolant path inside and coolant Ls supplied to the coolant path 
through pipe arrangement from outside. 
^Jjncar motor cooling mechanism comprising: 

TSiSobSdivided in two parts, made of a theimal conductor material and 
having a coolant path inside; 

mold resin with ttgh thermal conductivity which covers the coU around the bobbin; ? 
beat insulatiog resin which covers the mold resin; 

a closed circuit pipe anangement connected to the both ends of the coU bobbin; and ' 
a radiator and a pump placed in the middle of the pipe anzngcmenL 

2. A linear motor cooling mechanism described in claLu I where the shape of the coolant path 
is a quasi-rectangle. 

3. AlinearmotorcooUngmechanismdescribedindaim'^whei-einsideofthecoolanipat^ 
rugged. 

[details of the utility model] 

nndustrial application] . 
Tins utility model relates to a linear motor cooling tnechanism. cspeciaUy a cooling mechanism to 
cool an annature coU where coils are wound on front and back surfaces of frxed coil bobbin 

alternately. 



[prior art] 

ConveniionaUy. natural cooling has been appUed in general foi cooling of linear motor 
coil, while compulsive cooling has been rare. 



armature 



Aloni <be i»«r periphcy of ««er insuJ-ioo 75. elemeni wie mdB 71 coauiidag wte 72 

^« ».n,c* ^ gap is filled UKnn.1 cood^ <aii»8 73-. July's b^^ 
wiies 72 generate is cooled by coolant 

fotoblenis the idea tries to solvei . 
^^conventional linear motor, nonuniform temperamre distribution occurs m the hnear motor 
mechanism paru Therefore, the conventional type linear motor codd not be employed 

driving part of machines such as accuracy positioning uble where even a subtle temperature 
induced defonnaiion was not allowed. 

one driving method to restrict beat generation to a minimum is setting constant of linear mo^ at 
the rating or higher and driving at a lower rating to keep the temperamre rise small. Then, die size 
of the linear motor turns out to be too large. 

There is also a nBfliod » apply »tt » movAk |»ns «. orto to oate . hc« g««a^ 

where the processing of ca.««t supply line b«i«n«s a probte puticularly. in s,i»*rot»us 
machines wh«. magnets .« ananged ii. the fix«l pari the li«.t motor beco..^ too c»^^^ 

Thoogh»otthec.se»i41in«rnKHor.in.ben.e.hodshowninRg.7oflh.p.iblishedp.tt^^^ 

]S^:f5M932whc.ecoi>s(w.>«.',«.pUceda,o«ndsever,l,rs.ver.l»^ 
flc^,u«.U.yof.becooIantc«.no,heinc»«ed<.uetobighftow,.,Ut»ce.Tl«coobngp.^ 

^h.'hentl«.«t.»«W.nor,h.p«hcanheb.a.cbedoftwhe«.hec^c^^^^ 
pahs could be too iBWblesomc and the shape of coolant pah ««. not be .nodtfied easdy. 

This idea was de^sed in onler to cope wid. above issues: the purpose of this idea is » offer . 
J^l„rcooB.g,«cha.i»«he,e,by».i.gacoab,bbin,ofixUn^^^^^^^ 

the motor effbcdveness is improved because contact w.<h l"^*^ 
SL.ed..coai..««dv.lyab««b.d«.dthet=i.ldefot,nation4uetote.^^^ 

J^peraure distribution isk.pt to.«i.imun.«.dbe«™s.^.o.b.ot^^^ 
p,ev«>t«J so tha the adj»:cnt machines would not be influenced by d.e heat. 
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(means to solve th problem] 

l-atin»ul«diig lean wUcb covers die nwUitsm; 
,r»iiaota»J.p»mppUc«lin<hen>iddlerfih.pip.«msen.«.t 

^rr»lXKee..e.e,«ed.co..,..d3U.«ov.d^d-»««^ 
coolant IL 

^.^e«iv. cootag shape. (For example. Mde s»*c. ea. be .«gg«l -a aho«» » ^ b «»1 c of 
r5?r«!»^l-'y^-ged^ded«««ar=«»r9««».d«su,<«cof.^^^^ 

dUeciioii of die moior has oaifotm temperacoie dismbuoon. 

Above op««ion mlces it possMe to top d» «n.,er«»r. of U» H.»a, ' 
^IX^id.»naU««p«««egr,die„,.nd«dK».be„poe.«,o.o« 

offered. 

^^"Lexp,«udo.of«.e»*odin»a.ofthisid,..e^^ 

,„ng.i«.d2.i.».rMc«erw.mo,d,eeo.U..P«hUis.*.n»<lby""'«**'-"-"=^=''« 



12 in a spiral. 

WMelhecoolantllp.sscsth«,ughthecooUntpathl2fon^ 

example, ftom left to right, it absorbs and takes away heat generated at annaniie coUs 1 . 2 ap^ 3. 
exchanging heal with wall surface. 

Tie coa bobto 14 ««i «n««« coa» 1. 1 .ad 3 « »<i«ly 0»1W by r=«n 10 «^ 
cona»cdvity. which i. fimte molded by he^ h«uladon lesu. 13 » « to prevent heet fiom le^s 
^ hy Aemal cond»etioo.-n.e.efore. he., g=nen«=d « the i«tot coJU, 2 «.d 3 

does notiun "".y, botmost of it U cKiied outby cooUM 11. 

Tl„». .ise Of oa«« surf»e of the li«a»K~r mn.n« 
Movirtng U the inethod Kcoidiiig to mother embodiment of this idea. 

K, S ilhstrues some improvements of cool». p«h 12: Fig. 5 W shows » embodiment having . 
^path of teeth-like shape. Fig. 5 (b) shows «. embodiment having a cool-tt p.* ^.vy 
^1 Fig. 5 (c) Shows » mbodiment havia, coolant path shaped Ito a gourd. In fte^ 
^«,Lgorl^onwinbe..syby,n.itingcoabobbinl4i««6p».s(feftand 

sides) md adhering them by heat pressure etc. 

Hg 6 is «>o,her embodiment of this idea: beat absotption pan 5 U fbr«d ■•^^^ 'J 
Silai is divided into several p«.s in the di,«.ion («';i^;^>^^; ' " 
sent to the coolant path 12 of c«A division from the cookn. supply «1«1«. '««^"*;"* 
^ed ftom 17 17 «.d 17. mal^ng th. temper«u.e dis,n-buti«. of annatu.. c«Is 1. 2 «>d 3 
along the longer diitction unifonn. 

• ir. < ..^«niK coils 1 2 and 3 arc coUed around the coU bobbin 14 
la this embodinjent shown in F.g. 6. annamie coUs l. ana ^^i^ocaUon 

cogging when thrust is generated in the lii»ar motor. 
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dism>iti(>nofalii««J>i«ori«the)«««(teetioncmben»to^ 
brief explanation of figures 

Rg 1 isapeispecdveviewoftheimpormtpanofonceinbodune^^ 
Fig 2isacrosssection(ofthcifflpoitantpanofoneembodinicntoft^ 
Fig. 3 is a side view and a from view u> musirate how to coil the armanire coi^ 

Rg. 4 is a circular system diagram of ccolanL 
Rg. 5 is a cross section of another embodiment of this i<ica. 
Rg. 6 is a schematic to iliustraie another embodiment of this idea. 
Rg. 7 is a cross section to explain the prior art. 



1. 


U phase armature coil 


2. 


V phase armanire coU 


3. 


W phase armature coil 


5. 


heat absorber 


6. 


closed draiit 


7. 


pump 


8. 


radiator 


9. 


linear motor 


10. 


thermal conductive resin 


11. 


coolant 


12. 


coolant path 


13. 


thermal insulating resin 


14. 


coil bobbin 


15. 


cut surface 


16. 


coolant inlet 


17. 


coolant outlet 
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Ifeii ^ 5-45102 
J: ^ \zm!^tSirLfz 'J =.r * - ^ SB 9 
SSiti, «»T-^Ti^Spj«(* 1 1 K J: -3T * - ? J1- 
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t'>1 4€a6r2r>'|iJ5lClT8ll*3iBt 

>i 4r««i-Bmia^«^r, 2, 3 wist 
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(3) §l4i ^5-45102 

§;&«56t>'rMfflai:E»gi, i^Wif^mmtii 
J. — umnm^^tSL. z vffl«*R-r-« 

^, 3 WtMllt8^««R. 5 i&mi. 8"- 

-"EBlHlS!g> 7— "^^'T', 8 8 — 

9^T*-#'SB» 10 — sMBmmm. ii- 

mmm. 14 — ft^f^fe-^^ 15 m^m^ 

16 — i^sofmima, 17 — 
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